Maintaining a well-prepared workforce in governmental public health agencies has long been a policy concern.[@R1] Public health workforce shortages have been forecast for nearly 2 decades, driven by an aging workforce,[@R2]--[@R8] annual turnover,[@R4],[@R9] and fewer new graduates entering the state and local public health workforce.[@R10],[@R11] Furthermore, since 2008, most governmental public health agencies have experienced job losses through a combination of layoffs and attrition.[@R7],[@R12] As of 2014, state public health agencies were actively recruiting for only 28% of their vacant positions.[@R7]

An adequate supply of well-trained, skilled public health professionals is essential for the effective operation of the governmental public health enterprise.[@R13],[@R14] To ensure that such a supply exists, approaches are needed to address challenges to workforce recruitment and retention.[@R15] Several attempts have been made to enumerate the workforce[@R16]--[@R21] and identify barriers to retention and recruitment,[@R20],[@R22]--[@R24] but the diversity of the occupations within the broader field of public health has made reaching a consensus estimate difficult.[@R25] However, several studies among different occupational groups have identified earnings as a barrier to successful workforce retention and recruitment.[@R13],[@R23],[@R25]--[@R27]

Individual state and local public health agencies have conducted workforce assessments that include salary information and earnings satisfaction, but no national perspective currently exists. The purpose of this study was to describe earnings patterns among state public health agency employees and examine correlates thereof. This is the first study to quantify differences in earnings by key demographic variables at the national and regional levels.

Methods
=======

Data used in the analyses for this article were drawn from the 2014 Public Health Workforce Interests and Needs Survey (PH WINS),[@R28] and in particular the nationally representative sample of central office employees of state health agencies (SHAs) in the United States. PH WINS is the largest public health workforce survey of its kind. Approximately 25 000 central office staff from 37 participating SHAs made up the sample; there are approximately 42 000 central office SHA staff nationwide.[@R28] Respondents were identified and contacted through SHA directories and staff lists. Participants were asked to complete a Web-based survey, taking 15 to 25 minutes on average. The survey was conducted in the fall of 2014. Approximately 10 794 permanent and temporary staff responded. This constituted a response rate of 46% after accounting for undeliverable e-mails (n = 1681) and staff who had left their position (n = 199). An additional 546 staff indicated they were temporary employees and were excluded from estimates, as were 539 permanent, part-time employees. A small number of staff did not report earnings information. In total, about 9300 were permanent, full-time staff who reported earnings information and are used in the analyses given in this article.

This article examines correlates of salary and wages among full-time employees, which group constitutes 95% of the total population of central office employees. Respondents were asked a series of questions related to salaries and wages. First they were asked whether they were paid a salary or an hourly wage. Next they were asked to indicate their salary or hourly wage, respectively, on equivalent scales.[\*](#fn1){ref-type="fn"} Descriptive statistics are presented in the Results. We collapsed several variables, including position type, into administrative, clinical or laboratory, public health sciences, or another social services or "all other" position category.[†](#fn2){ref-type="fn"}

Three methods were used to examine correlates of earnings: (1) linear regression to establish an overall model; (2) models stratified on educational attainment and region; and (3) a propensity-score matching approach used as an alternative estimate on the impact of gender and race/ethnicity on earnings after accounting for other variables of interest through establishing matches within SHAs. Results were calculated in scale intervals but are reported in dollars for accessibility purposes. After eliminating outliers (\<\$25 000 \[1.8% of population\] and \>\$145 000 \[1.0% of population\] and their respective hourly equivalents), each interval used in the model represents a span of approximately \$10 000 in earnings. Independent variables of interest include supervisory status, gender, number of years in public health, educational attainment, region, position type (administrative, public health science, or clinical), race/ethnicity, whether the individual\'s full-time position was salaried or hourly, and whether the individual was a member of a collective bargaining unit or union. In these analyses, approximately 8300 respondents\' records are utilized because of some additional nonresponse among the independent variables used in the models. This project received a determination of "exempt" from the Chesapeake institutional review board (Pro00009674).

Results
=======

Earnings patterns
-----------------

Among full-time staff, annualized earnings fall between \$55 000 and \$65 000 for both the mean and median. Eight percent of the workforce makes more than \$95 000 a year. About one-quarter makes under \$45 000. Meaningful differences in earnings were found across several demographic variables (Table [1](#T1){ref-type="table"}).[\*](#fn3){ref-type="fn"} Nationally, on average, nonsupervisory staff earned about \$52 000. Supervisory staff, which included team leaders, supervisors, managers, and executives,[†](#fn4){ref-type="fn"} reported greater earnings than nonsupervisory staff. Team leaders earned approximately \$60 000 on average, whereas supervisors earned about \$66 000. Managers earned approximately \$79 000, and executives earned about \$109 000. On average, women earned \$59 000 nationally. Men earned about \$65 000 on average. Those in public health the longest (≥21 years) earned about \$16 000 more than those who had worked in public health for 0 to 5 years.

###### Salary/Wages Among Full-time Central Office Employees of State Health Agencies^a^
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Those with a doctoral degree as their highest level of education earned around \$90 000 on average, compared with \$66 000 among those with a master\'s degree, \$59 000 among those with a bachelor\'s degree, and \$48 000 among those without a bachelor\'s degree. Overall, staff in administrative positions earned \$52 000 on average annually, staff in clinical and laboratory positions earned \$62 000, staff in the public health sciences earned \$68 000 on average, and staff in social services and all other earned \$56 000 on average. Among racial/ethnic groups, Asian staff earned the most on average at \$66 000, followed by non-Hispanic white staff earning \$63 000 annually, \$57 000 for American Indians/Alaska Native staff, \$56 000 for Hispanic/Latino staff, \$56 000 for Native Hawaiian or other Pacific Islander staff, \$56 000 for staff of 2 or more races, and \$54 000 for black/African American staff. Significant differences in earnings were observed by paired HHS region (Table [1](#T1){ref-type="table"} and Figure), with New England & Atlantic states (HHS regions 1 & 2) having the highest average salary at approximately \$73 000, and staff in the South (HHS regions 4 & 6) and Mountain/Midwest (HHS regions 7 & 8) earned the least on average, at approximately \$55 000.
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A linear regression was run to examine the impact of multiple variables on the outcome of interest. Earnings served as the dependent variable and the identified demographic variables of interest as the independent variables in the model (Table [2](#T2){ref-type="table"}). Models with conceptually related variables were fit. Collinearity was examined; the final model showed reasonable explanatory power (*R*^2^ = 0.5544) and had an average variance inflation factor of 1.5 (max 2.98). Results of an unweighted robust regression were similar. After controlling for other variables, ascending supervisory status was associated with a higher salary (*P* \< .001). Similarly, greater educational attainment was associated with a larger salary, considering those without a bachelor\'s degree. Women earned less than men, even after adjusting for experience, seniority, and other demographic characteristics. Differences observed in the bivariate comparisons of salary against race/ethnicity, region, and position type also persisted.

###### Correlates of Salary/Wages Among Full-time Central Office Employees of State Health Agencies^a^
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Regression models were run separately to explore earnings differences by race/ethnicity when stratified by gender (data not shown). Among males, black or African American state governmental public health employees earned approximately \$4500 less (*P* \< .001), Hispanic or Latino state governmental public health employees earned about \$3500 less (*P* = .022), and other people of color earned \$3000 less (*P* = .038) than white state governmental public health employees. Among females, black or African American state governmental public health employees earned about \$3000 less (*P* = .01), Hispanic or Latino state governmental public health employees earned approximately \$2000 less (*P* = .138), and other people of color earned \$3000 less (*P* = .01) than white state governmental public health employees. Among both genders, non-Hispanic white staff and Asian staff earned approximately the same, all else equal. Being a member in a union/collective bargaining unit was significantly associated with greater pay, all else being equal.

Table [3](#T3){ref-type="table"} presents the results of stratified analyses by paired HHS regions and educational attainment. Gender differences persisted in all paired regions except the South (HHS regions 4 & 6), with women earning several thousand dollars less than men annually, after accounting for experience, seniority, and other demographic characteristics. The value of educational attainment also differed regionally, with those with a bachelor\'s degree having about \$6000 additional earnings in the South and \$5000 in the Mountain/Midwest compared with other regions\' \$9000 to \$10 000 in additional earnings for having a bachelor\'s degree compared with those without any bachelor\'s degree. Being black/African American, Hispanic/Latino, or another person of color (except Asian) was associated with earning less than non-Hispanic whites, after adjusting for all other variables in the models, although these findings were not statistically significant across all regions. Similarly, the benefits of higher educational attainment were not experienced equally across staff. Wage gaps were statistically significant for black/African American staff, Hispanic/Latino staff, and other staff who were people of color among those without a bachelor\'s degree. No differences by race/ethnicity were statistically significant among those with only a bachelor\'s degree. Differences between non-Hispanic white staff and black/African American staff were again significant for those holding master\'s and doctoral degrees. Asian staff with a master\'s degree earned relatively more than staff of other racial/ethnic groups. Educational attainment was associated with different levels of benefits across regions, as was membership in a union/collective bargaining unit.

###### Linear Regression of Demographic Variables of Interest on Annualized Salary/Wages Among Full-time Central Office Employees of State Health Agencies, Stratified by Paired HHS Regions and Educational Attainment (in US Dollars)^a^
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One set of additional analyses was conducted to examine the association between gender and earnings. Using propensity score matching (Stata command teffects psmatch), staff within SHAs were matched on the basis of supervisory status, time in public health, educational attainment, position type, race/ethnicity, and whether they were paid as a salary or hourly wage; the "treatment effect" in this analysis was gender (female vs male) using a robust variance estimator. Of the 8572 full-time respondents used in this analysis, 8887 matches were established (minimum 1 match, maximum 9). After matching on seniority, experience, educational attainment, and other demographic characteristics within a state, a matched analysis suggests women earned approximately \$2000 less than men on average (*P* \< .001; 95% confidence interval \[CI\], −\$3180 to −\$891); the CI for this approach and the regressions overlap suggesting the impact of gender is robust to multiple approaches. On average, this represents women earning 90 to 95 cents on the dollar compared with men of similar experience and seniority. This gap grows considerably among women who have higher levels of supervisory status.

A similar analysis was conducted with treatment effect being a staff member who was a person of color. From full-time respondents with earnings information, 8572 matches were established (minimum 1 match, maximum 11). Staff who were people of color earned about \$3500 less than their white counterparts (95% CI, −\$2358 to −\$4701). Overall, this also represents earning 90 to 95 cents on the dollar compared with their non-Hispanic white colleagues. This gap is not statistically significant among nonsupervisors but increases dramatically for staff with higher supervisory status.

Discussion
==========

We found an earnings gap of approximately 90 to 95 cents on the dollar between male and female state governmental public health employees, in contrast to an overall national gender gap for all types of workers of 78 cents on the dollar.[@R29] This is consistent with previous work that shows the gender gap to be smaller in the governmental sector than in the private sector.[@R30] While a recent study found another female-dominated field (nursing) had earnings gaps similar to those in public health,[@R31] generally, compared with other health professions, gender differences are typically greater than those observed here.[@R32]--[@R36] Results were similar in our analyses of earnings gaps by race/ethnicity.

PH WINS provides an opportunity to evaluate (and eliminate) many of the presumed explanations for differences in earnings, such as differences in educational attainment[@R37]--[@R39] or the unequal distribution of employees in professional, executive, or managerial positions.[@R38],[@R39] After accounting for these characteristics, earnings gaps are still present by both gender and race/ethnicity. Further research is needed to explore factors associated with the persistence of gaps even in female-dominated workplaces, and in juxtaposition, factors in the governmental public health workplace that help explain those gaps that are significantly lower than in other sectors. This includes examinations of other potential factors that PH WINS was not equipped to measure, including systemic and institutional discrimination, the effect of educational prestige on earnings, differences in earnings within position types, and temporal associations between when a degree was received and changes in earnings.[@R37],[@R40],[@R41] In addition, analyses similar to those conducted here could be conducted by each state health department using its own salary data to determine the presence of earnings gaps by demographic characteristics of interest; departments could then create and implement strategies that can contribute to improved earnings equity. Furthermore, state-specific studies may allow for collection of additional explanatory variables of interest that may explain some of the variation not captured in the current models.

The value of education in governmental public health
----------------------------------------------------

Earnings differences are a potential measure of educational value. These data find significant increases in earnings associated with earning a bachelor\'s degree and a doctoral degree. The earnings increase for a master\'s degree was approximately \$4000, which was relatively consistent across regions. Given growing costs for attaining master\'s level degrees, the relatively small difference (and longer horizon to realize a return on investment) may discourage existing state employees to pursue a master\'s of public health (MPH) degree for career advancement. If this is unique to the governmental workforce, it presents a potential competitive disadvantage to government public health agencies in attracting new MPH graduates. Policies, such as loan repayment programs, or reclassification of positions leading to higher earnings may be necessary to recruit staff with graduate degrees for key positions.

The influence of earnings satisfaction
--------------------------------------

Previous studies have identified salary as a recruitment barrier for the public health workforce.[@R13],[@R23],[@R25]--[@R27] Nearly 40% of the employees in state governmental public health agencies reported being somewhat or very dissatisfied with their pay.[@R42] Other studies published in this issue find that earnings dissatisfaction may also be associated with less positive perceptions about one\'s job and organization, which, in turn, may be limiting employee performance.[@R43],[@R44] These possible associations bear further examination by researchers and practitioners alike.

Limitations
-----------

This article has several limitations. The first relates to PH WINS itself; while the data are nationally representative of central office employees, it is possible that nonresponse bias exists. We attempted to address this through complex sampling methodology, a strong response rate (\>46%), and poststratification adjustments. Another limitation is that the data for earnings came from scales rather than exact numbers. This was done to maximize item response with the thought that a large number of respondents would not give an exact answer to such a sensitive question, although the survey collected no personal identifiers. Because these scales are equidistant, and because PH WINS has a large sample size, interval estimates may be soundly converted to dollars for ease of interpretation. However, these estimates could be made more precise in future studies if exact salary/wage estimates were gathered from respondents. Although regional differences were broadly accounted for in the model, formal cost-of-living adjustments were not made, as significant intra- and interstate differences would have made such adjustments imprecise. Moreover, other adjustments might be warranted to generate more comparable estimates---for example, by marital status, number of dependents, and the like. However, these questions were not asked in PH WINS for confidentiality reasons.

For analysis purposes, dozens of specific position types were collapsed into 4 primary areas (eg, Epidemiology was subsumed by "Public Health Sciences," Executive Assistants by "Administration"). It is worth noting that differences in roles, responsibilities, and required experience may exist within and across these jobs that affect earnings. These potential differences are not captured by PH WINS. Another significant consideration is overtime---PH WINS did not ask individuals to parse overtime from normal earnings. It may be the case that some (full-time) individuals work more than the estimated 2000 hours per year. For this reason sensitivity analysis was conducted removing hourly staff; coefficients from the regressions were similar. A final consideration is earnings versus total compensation. This analysis examines only earnings from salary or wages and not fringe benefits. There may be significant variations in benefits packages across SHAs that are different from the distribution of earnings across SHAs. For example, states with relatively higher salaries may or may not have relatively higher benefits packages. This warrants further research.

Conclusion
==========

This is the first study to explore earnings patterns among the state governmental public health workforce. This study confirms that the governmental public health workforce experiences earnings disparities by race and gender. However, the magnitude of these gaps is smaller than national averages or in some other health professions. If the United States is to maintain an adequate supply of well-trained, skilled public health professionals, strategies and solutions will be needed to further reduce disparities and improve earnings satisfaction.

Salary options included less than \$25 000; \$25 001-\$35 000; \$35 001-\$45 000; \$45 001-\$55 000; \$55 001-\$65 000; \$65 001-\$75 000; \$75 001-\$85 000; \$85 001-\$95 000; \$95 001-\$105 000; \$105 001-\$115 000; \$115 001-\$125 000; \$125 001-\$135 000; \$135 001-\$145 000; more than \$145 000. Hourly equivalents were less than \$12.50; \$12.51-\$17.50; \$17.51-\$22.50; \$22.51-\$27.50; \$27.51-\$32.50; \$32.51-\$37.50; \$37.51-\$42.50; \$42.51-\$47.50; \$47.51-\$52.50; \$52.51-\$57.50; \$57.51-\$62.50; \$62.51-\$67.50; \$67.51-\$72.50; more than \$72.50. Among full-time employees, wages were annualized at 2000 paid hours worked per year.

These items were collapsed from a list of job classifications respondents were asked to select as best representative of their position. This includes Administration & Business Support---Accountant Fiscal, Clerical Personnel (Administrative Assistant, Secretary), Custodian, Grant and Contracts Specialist, Health Officer, Human Resources Personnel, Information Technology Specialist, Other Facilities Operations worker, Public Health Agency Director, Public Information Specialist; Clinical and Laboratory & Behavioral Health Professional, Community Health Worker, Home Health Worker, Laboratory Aide Assistant, Laboratory Developmental Scientist, Laboratory Scientist (Manager, Supervisor), Laboratory Scientist Medical Technologist, Laboratory Technician, Licensed Practical Vocational Nurse, Medical Examiner, Nutritionist, Other Oral Health Professional, Other Physician, Other Registered Nurse---Clinical Services, Other Veterinarian, Physician Assistant, Public Health Dentist, Public Health Preventative Medicine Physician, Registered Nurse---Community Health Nurse, Registered Nurse---Unspecified; Public Health Science & Animal Control Registered Nurse---Unspecified; Public Health Science & Animal Control Worker, Behavioral Health Professional, Department Bureau Director, Deputy Director, Engineer, Environmentalist, Epidemiologist, Health Educator, Other Management and Leadership, Other Professional and Scientific, Program Director, Public Health Manager Program Manager, Public Health Veterinarian, Public Health Informatics Specialist, Sanitarian Inspector, Technician, Statistician, Student---Professional and Scientific; Social Services and All Other & Social Services Counselor, Social Worker, Other.

These estimates are extrapolated from equidistant salary intervals and so should be viewed as approximations of the respective means.

Nonsupervisors were defined as those who did not supervise other employees. All other employees were supervisory. Supervisory classifications includes team leaders (those who provide employees with day-to-day guidance in work projects but do not have official supervisory responsibility or conduct performance appraisals), supervisors (those who provide employees\' performance appraisals and approval of leave, but do not supervise other supervisors), managers (those who supervise ≥1 supervisors), and executive (member of senior executive service or equivalent).
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